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BACKGROUND
Simulation relies more on teacher preparedness than on complex, costly, and high-fidelity simulators, whose effectiveness is still arguable 1 . Nevertheless, the tools are becoming more and more complex and expensive, forcing institutions to concentrate resources in training facilities in order to optimize acquisition and maintenance [1] [2] [3] . Despite this recent centralizing tendency, simulation has been introduced into health sciences schools mostly through independent initiatives, driven by disciplines seeking alternatives to deal with the lack of opportunities for teaching rare procedures or to address ethical concerns, as in emergency medicine and anesthesiology 2, [4] [5] [6] . The introduction of newer simulation laboratories should take into consideration the resources already acquired and distributed across the institution 7 . Besides the economic benefits, it is important to identify how simulation is being used and to provide opportunities for faculty training 4 . We conducted a cross-sectional survey in a traditional Brazilian health sciences school to identify the prevalence and characteristics of simulation resources in order to help introduce a simulation laboratory. We conducted a cross-sectional survey with the faculty in charge of all the mandatory disciplines comprising the five course curricula: Medicine (75 disciplines); Physical Therapy (61); Occupational Therapy (73); Speech Therapy (77); and Nutrition (63). The survey used a dedicated structured questionnaire applied by a single trained interviewer. Simulation taxonomy used in the questionnaire was that recommended by the Society for Simulation in Healthcare 4 . If simulation was used as an educational tool by the discipline, information was elicited on the complexity, intensity, maintenance, and educational results or impressions. If simulation was not being used by the discipline, we asked about the interest in (and potential reasons for) introducing it. In both situations, we asked whether professors were aware of the existence of the Simulation Laboratory and whether they had plans to combine resources. If they were not interested in simulation, we asked why. At the end of the interview, we left room for any additional observations the faculty might like to add. All the subjects provided informed consent, signing a term approved by the Institutional Review Board (Case No. 922/2009). Categorical variables were expressed as percentages, and chi-square or Fisher´s exact test were used for group comparisons as applicable. We stratified the analysis by course, and specifically by year of the course in the case of Medicine. We also performed a qualitative analysis of the professors' impressions on use of simulation, based on content summary techniques 9 . Statistical significance was set at p-value less than 0.05 for all tests. Data analysis used Intercool STATA 10 10 .
METHODS

RESULTS
Of the 349 course disciplines, only 59 (17%) were using any form of simulation resources. The majority of such resources showed low to intermediate complexity, like software (26; 44%), followed by actors/role-playing (15; 25%), full-body low-fidelity simulators (13; 22%), and others (8; 5%). The degree of utilization of simulation in these disciplines was less than 5% in 11 disciplines (18.6%), 5 to 10% in 20 (33.9%), 10 to 25% in 9 (15.2%), and greater than 25% in 19 (32.2%). Figure 1 shows the distribution of utilization (A), complexity of resources (B), and intensity (C) of utilization according to course. Figure 2 shows the same analysis for medicine alone. The majority of the resources were acquired through grants from the University of São Paulo (49%), but maintenance was funded mainly through other sources (53%). All the funding sources were public. Simulation resources were spread across different locations, and only 4 disciplines (7%) were housing their resources in the Simulation Laboratory. The main reasons cited for not being interested in centralizing resources were that the resources were highly specific to the given course discipline and that the Simulation Laboratory was not close enough to the University Hospital.
Regarding introducing or incrementing simulation techniques, even though there were professors with plans for acquiring new resources, most were either limited to software or cited budget constraints for implementing the project. All the professors with plans for acquiring more elaborate resources were in favor of centralizing resources in the Simulation Laboratory.
No concrete evaluation of the impact of introducing simulation as a teaching technique was provided. A qualitative analysis of the arguments against introducing simulation could be summarized as expressing satisfaction with the current resources, viewing the technique as too time-consuming given the time allotted to the discipline in the curriculum, lack of preparation as a teacher to use simulation, and not considering simulation useful after previous attempts to implement it. Professors in favor of introducing simulation but who had not used it showed incomplete knowledge of its full potential and insufficient interest in proper training. Professors already using simulation mainly expressed interest in acquiring newer and more complex simulators, improved training, and the increased interest of students in the course subject when using simulation.
DISCUSSION
Most attention in simulation has focused on resources for training and trained instructors for its implementation. Curricular institutionalization, meaning an institution's commitment to implement strategies for patient safety and effective teaching of skills such as simulation, is the third link in the chain, although largely neglected, even though it is as important as the others 11 . This institutional commitment has been proposed theoretically as several steps -awareness, interest, evaluation, trial, and adoption -and has been described in detail elsewhere 11 . MSRP-USP is an example of an institution that experienced these various steps and is now reaching the adoption phase with the emblematic implementation of a Simulation Laboratory 5, 7, [12] [13] [14] [15] [16] . To fully implement this facility, tailored to the institution's educational needs, this study was conducted to identify resources already implemented and guide future actions.
The MSRP-USP simulation resources have low to intermediate fidelity, varying according to the course type and complexity. They are being used in 17% of the course disciplines. Although there has been considerable discussion on how, how much, and when simulation should be employed in health sciences education, to our knowledge there is no definitive standard 2, 4 . Previous experiences mostly relate to specific situations with advanced trainees. Lambton et al conducted a study under conditions similar to those in our institution and suggest that the prevalence of simulation in the curriculum should be tailored to specific needs. In their study, 25% of course disciplines used simulation, but the needs were to train advanced undergraduate students 3 . Further research should establish the proportion of time allotted to a specific discipline considering the use of simulation. An interesting finding regards the proportion of simulation use among the different health sciences courses at MSRP--USP. Although Medicine is the leading course, the relatively newer courses also use a considerable proportion of simulation. For example, Occupational Therapy has a similar rate to that of Medicine. This should be interpreted with caution, but one of the reasons is that while the medical school was founded more than fifty years ago when no alternative such as simulation existed or was demanded by society, the implementation of simulation has been gradual, depending mostly on changes in cultural patterns. For the newer courses, simulation is a reality to deal with, not as an alternative, but as a necessary tool.
Another important issue is that most disciplines that reported using simulation are doing so in less than 10% of the total course time. A recent study in emergency medicine reported similar findings on use of simulation laboratories by residents and identified several factors, such as teacher preparedness and the cost of using the facility 17 .
We were only able to analyze that issue qualitatively, but our findings suggest that faculty preparedness for simulation is an important issue. Courses to publicize simulation and train faculty to use it effectively will be a key strategy in the ongoing implementation of the MSRP-USP Simulation Laboratory.
Implementing a simulation facility can be highly expensive, so cost can be an obstacle to its institutionalization in the curriculum. We found that most of the original funds came from the University of São Paulo, but the maintenance funding came mostly from other sources. Most of the solutions described in the literature for private institutions in developed countries will certainly not apply to a public institution in a developing country like Brazil 2 , as emphasized by the fact that the other sources for complementing acquisition and maintenance were also public, even though not from the University of São Paulo. Until now, the new resources acquired by the MSRP-USP Simulation Laboratory were of low to intermediate fidelity, more cost-effective for the needs of the first years of the health sciences courses which were targeted at this phase. Price drops resulting from competition among manufacturers are raising new prospects for implementing high-fidelity simulation in our institution, but we still depend on individual fundraising for acquiring the more sophisticated resources. Most of these will certainly depend on government research funding agencies and the ability to convince the University of São Paulo to invest in simulation as it has in other teaching techniques.
Although institutionalization, also described as a "top--down" strategy, is a crucial step, the "bottom-up" approach should not be overlooked 2 . Identifying professors interested in simulation is a cornerstone for expanding its use in the institution. We identified 64 professors responsible for core disciplines in the five courses at MSRP-USP that are interested in participating in the Simulation Laboratory, and this is highly encouraging. Besides spreading the technique, it should allow us to apply for grants from government agencies to acquire high-fidelity simulators and to implement related research. Most of our faculty that are using simulation are restricted to software or actors, and when asked to define simulation or techniques to be implemented, most reported a lack of formal training and felt that improving simulation techniques would require the acquisition of more complex high-fidelity simulators. Our staff is apparently not properly trained in simulation techniques, and this finding led us to abandon our intent to investigate how the existing techniques were being implemented. This is certainly a limitation to our study.
In conclusion, the MSRP-USP simulation resources consist of low to intermediate-fidelity simulators, mostly software, varying according to course and used in 17% of the disciplines. Most use simulation less than 10% of the time allotted to the discipline, and most of the resources were allocated outside the Simulation Laboratory. There is considerable staff interest in simulation training and participating in the Simulation Laboratory, which could provide an exciting combination of "top-down" and "bottom-up" strategies for increasing the use of simulation at the MSRP-USP.
